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DETAILED ACTION 

1 . The pending claims are 1-46. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

3. Claims 1-8, 10, 12-15, 17, 19-21, 23, 30-32, 34, 36, 38, 40-42, and 44-46 
are rejected under 35 U.S.C. 102(b) as being anticipated by Henninger et al. 
(U.S. Patent No. 5,499,371). 

With respect to claim 1, Henninger discloses managing object to relational 
one-to-many mapping for an object model mapped to a relational database (line 
55 in col. 2 thru line 25 in col. 3 and fig. 1 ). Henninger discloses obtaining, for a 
source object having a primary key value and being manipulated in a 
corresponding source table of the relational database, mapping meta-data 
(transform and object model) including information of a corresponding target 
table for storing at least one target object with which the source object has a one- 
to-many relationship of privately owned type and information of a foreign key of 
the corresponding target table (lines 9-26 in col. 7, line 60 in col. 9 thru line 22 in 
col. 10, and fig. 5). Henninger discloses generating an instruction to manipulate 
the at least one target object in the corresponding target table based on the 
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mapping meta-data (line 26 in col. 9 thru line 67 in col. 10 and fig. 3). Henninger 
discloses manipulating the at least one target object in the database by executing 
the instruction on the database (line 26 in col. 9 thru line 67 in col. 10 and fig. 3). 

With respect to claim 2, Henninger discloses generating an instruction to 
insert, read, delete or update the each target object in the database (line 26 in 
col. 9 thru line 67 in col. 10 and fig. 3). 

With respect to claim 3, Henninger teaches each target object in the object 
model does not contain information regarding the one-to-many relationship (lines 
9-26 in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 4, Henninger teaches performing the generating step 
and manipulating step on each target object with which the source object has the 
one-to-many relationship of the privately owned type (lines 9-26 in col. 7, line 26 
in col. 9 thru line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 5, Henninger teaches carrying out the obtaining step 
when a system performing the method is initialized (lines 9-26 in col. 7, line 26 in 
col. 9 thru line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 6, Henninger discloses managing object to relational 
one-to-many mapping for an object model mapped to a relational database (line 
55 in col. 2 thru line 25 in col. 3 and fig. 1 ). Henninger discloses obtaining, for a 
source object having a primary key value and being inserted in a corresponding 
source table of the relational database, mapping meta-data (transform and object 
model) including information of a corresponding target table for storing at least 
one target object with which the source object has a one-to-many relationship of 
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privately owned type and information of a foreign key of the corresponding target 
table (lines 9-26 in col. 7, line 60 in col. 9 thru line 22 in col. 10, and fig. 5). 
Henninger discloses generating an insert (create) instruction to add a value of 
the foreign key based on the primary key value of the source object, and to insert 
the at least one target object into the corresponding target table based on the 
mapping meta-data (line 26 in col. 9 thru line 67 in col. 10, fig. 3, and fig. 5). 
Henninger discloses inserting (creating) the at least one target object into the 
database by executing the insert instruction on the database (line 26 in col. 9 thru 
line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 7, Henninger teaches building a database row 
representation of each target object containing target object data, adding the 
primary key value of the source object to the database row representation, 
generating the insert instruction based on the database row representation and 
the target object data using the mapping meta-data, writing the target object in a 
row of the corresponding target table by executing the insert instruction on the 
database, and repeating the above steps for each target object using the 
mapping meta-data (line 26 in col. 9 thru line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 8, Henninger teaches adding the primary key value 
of the source object as a foreign key value of the target object (line 26 in col. 9 
thru line 67 in col. 10, fig. 3, and fig. 5). 

With respect to claim 10, Henninger discloses storing the mapping meta- 
data external to the source object class and the target object classes (lines 9-26 
in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 1, fig. 3, and fig. 5). 
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With respect to claim 12, Henninger discloses reading the source object 
from the object model and inserting the source object into the corresponding 
source table in the database (line 26 in col. 9 thru line 67 in col. 10, fig. 3, and fig. 
5). 

With respect to claim 13, Henninger discloses managing object to 
relational one-to-many mapping for an object model mapped to a relational 
database (line 55 in col. 2 thru line 25 in col. 3 and fig. 1 ). Henninger discloses 
obtaining, when a source object having a primary key value is being read from a 
source table in the relational database, mapping meta-data (transform and object 
model) including information of a corresponding target tables and information of 
one or more foreign keys of the corresponding target table (lines 9-26 in col. 7, 
line 1 in col. 11 thru line 46 in col. 12, and fig. 6). Henninger discloses 
generating a select instruction to select from the target tables target objects with 
which the source object has one-to-many relationships of privately owned type, 
based on the mapping meta-data and the primary key value of the source object 
(line 1 in col. 11 thru line 46 in col. 12 and fig. 6). Henninger discloses reading 
the target objects and relationships relating to the source object from the 
database by executing the select instruction on the database (line 1 in col. 1 1 
thru line 46 in col. 12 and fig. 6). 

With respect to claim 14, Henninger teaches querying for rows in the 
target tables that have a foreign key value matching the primary key value of the 
source object by executing the select instruction on the database, translating the 
queried rows into target objects based on the mapping metadata, adding the 
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target objects to a collection that represents a value of relationship of the source 
object, the value of relationship referencing to the target objects, and setting the 
value of the relationship into the source object (line 1 col. 1 1 thru line 46 in col. 
12 and fig. 6). 

With respect to claim 15, Henninger teaches generating a select 
instruction to check foreign key fields in the target tables (line 1 col. 1 1 thru line 
46 in col. 12 and fig. 6). 

With respect to claim 17, Henninger discloses storing the mapping meta- 
data external to the source object class and the target object classes (lines 9-26 
in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 1 , fig. 3, and fig. 5). 

With respect to claim 19, Henninger discloses managing object to 
relational one-to-many mapping for an object model mapped to a relational 
database (line 55 in col. 2 thru line 25 in col. 3 and fig. 1 ). Henninger discloses 
obtaining, when a source object having a primary key value is being deleted from 
a source table in the relational database, mapping meta-data (transform and 
object model) that defines one or more corresponding target tables storing target 
objects with which the source object has one-to-many relationships of privately 
owned type and foreign key information (lines 9-26 in col. 7, line 10 in col. 14 thru 
line 23 in col. 15, and fig. 8). Henninger discloses generating a delete instruction 
to delete the target objects from the target tables based on the mapping meta- 
data (line 10 in col. 14 thru line 23 in col. 15 and fig. 8). Henninger discloses 
deleting the target objects by executing the delete instruction on the database 
(line 10 in col. 14 thru line 23 in col. 15 and fig. 8). 
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With respect to claim 20, Henninger teaches generating a single delete 
instruction that deletes all rows from the target table that have foreign key 
matching the primary key of the source object when the target object are 
determined to be stored in a single target table (line 10 in col. 14 thru line 23 in 
col. 15 and fig. 8). 

With respect to claim 21 , Henninger teaches extracting a primary key 
value of for each target object, generating a delete instruction to delete each row 
with the primary key value, and repeating the extracting step and the generating 
step when the target objects are determined to be stored in multiple target tables 
(line 10 in col. 14 thru line 23 in col. 15 and fig. 8). 

With respect to claim 23, Henninger discloses storing the mapping meta- 
data external to the source object class and the target object classes (lines 9-26 
in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 1 , fig. 3, and fig. 5). 

The limitations of claim 30 are rejected in the analysis of claim 1 above, 
and the claim is rejected on that basis. 

With respect to claim 31 , Henninger discloses generating insert 
instructions to insert the multiple target objects into the corresponding target 
tables based on the mapping meta-data when a source object is inserted into the 
database (lines 9-26 in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 3, and 
fig. 5). 

With respect to claim 32, Henninger teaches building a database row 
representation for each target object and adding the primary key value of the 
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source object to the database row representation (line 26 in col. 9 thru line 67 in 
col. 10, fig. 3, and fig. 5). 

With respect to claim 34, Henninger discloses generating read instructions 
to read the multiple target objects and the relationship from the corresponding 
target tables and the foreign key values based on the mapping meta-data when a 
source object is read from the database (lines 9-26 in col. 7, line 1 in col. 1 1 thru 
line 46 in col. 12, and fig. 6). 

With respect to claim 36, Henninger discloses generating delete 
instructions to delete the multiple target objects and the relationship from the 
corresponding target tables and the foreign key values based on the mapping 
meta-data when a source object is deleted from the database (lines 9-26 in col. 
7, line 10 in col. 14 thru line 23 in col. 15, and fig. 8). 

With respect to claim 38, Henninger teaches generating update 
instructions to track changes to the multiple target objects and the relationship, 
and to update the database when a source object is changed in the database 
(line 47 in col. 12 thru line 9 in col. 14 and fig. 7). 

The limitations of claim 40 are rejected in the analysis of claim 1 above, 
and the claim is rejected on that basis. 

The limitations of claim 41 are rejected in the analysis of claims 1 and 4 
above, and the claim is rejected on that basis. 

With respect to claim 42, Henninger discloses storing the mapping meta- 
data external to the source object class and the target object classes (lines 9-26 
in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 1, fig. 3, and fig. 5). 
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The limitations of claims 44-46 are rejected in the analysis of claim 1 
above, and these claims are rejected on that basis. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 9, 16, 22, 33, 35, 37, and 39 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Henninger et al. (U.S. Patent No. 5,499,371) in view 
of Srinivasan (U.S. Patent No. 5,799,309). 

With respect to claim 9, Henninger discloses the claimed subject matter as 
discussed above except the insert instruction as a SQL statement. However, 
Srinivasan discloses generating a SQL statement from an object-oriented query 
of an object-oriented application to a relational database query (abstract, line 58 
in col. 1 thru line 19 in col. 2, and fig. 12). Therefore, based on Henninger in 
view of Srinivasan, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to utilize the teaching of Srinivasan to the 
system of Henninger for SQL in order to command to a relational database as 
one way of computing language. 

The limitations of claims 16, 22, 33, 35, 37, and 39 are rejected in the 
analysis of claim 9 above, and these claims are rejected on that basis. 
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6. Claims 11, 18, 24, and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Henninger et al. (U.S. Patent No. 5,499,371) in view of 
Nicholson et al. (U.S. Patent No. 6,631,519). 

With respect to claim 1 1 , Henninger discloses the claimed subject matter 
as discussed above except storing the mapping meta-data (transform and object 
model) as XML files. However, Nicholson discloses a schema can be expressed 
in XML (lines 56-60 in col. 5 and lines 35-59 in col. 1) for compatibility of a 
system. Therefore, based on Henninger in view of Nicholson, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to utilize the teaching of Nicholson to the system of Henninger for a schema data 
in XML for compatibility of a system. 

The limitations of claims 18, 24, and 43 are rejected in the analysis of 
claim 1 1 above, and these claims are rejected on that basis. 

7. Claims 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Henninger et al. (U.S. Patent No. 5,499,371) in view of Imamura (U.S. 
Patent No. 5,560,014), and further in view of Ng et al. (U.S. Patent No. 
6,385,618). 

With respect to claim 25, Henninger discloses managing object to 
relational one-to-many mapping for an object model mapped to a relational 
database (line 55 in col. 2 thru line 25 in col. 3 and fig. 1). Henninger discloses 
writing a code (a query) to update a relational database based on a routine to 
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update an object in an object-oriented application and a code to update the 
object-oriented application based on a completion of such update (the update 
transaction) to the relational database (line 47 in col. 12 thru line 9 in col. 14 and 
fig. 7). Henninger also discloses the object-oriented application will not be 
updated if the relational database update fails (lines 59-63 in col. 13) in order to 
ensure data consistency. These teach update information is maintained in the 
system of Henninger. Henninger does not explicitly disclose creating a clone of 
an object. However, Imaumura discloses creating a clone of an object, so that a 
modification to an object can be made without affecting other data in the system 
and for a modification history (abstract, line 50 in col. 1 thru line 19 in col. 2, and 
lines 14-30 in col. 4). Therefore, based on Henninger in view of Imaumura, it 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Imaumura to the system of 
Henninger for cloning an object in order to make a modification to an object 
without affecting other data in the system and for a modification history. 
Henninger and Imaumura do not explicitly disclose determining changes by 
comparing two versions of an object. However, Ng discloses comparing an 
original data structure with a modified/updated data structure in order to isolate 
changes or modifications made to the original data structure (lines 42-51 in col. 
3, lines 32-54 in col. 4, lines 40-46 in col. 7, line 19 in col. 8 thru line 20 in col. 9, 
and fig. 5). Therefore, based on Henninger in view of Imaumura, and further in 
view of Ng, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to utilize the teachings of Ng to the system of 
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Henninger for comparing two versions of an object in order to isolate changes or 
modifications of an original version of the object. 

With respect to claim 26, Ng further teaches determining which objects 
have been added, removed, or changed in the relationship using mapping meta- 
data including information of corresponding source table, one or more target 
tables and foreign keys of the target tables, generating an insert instruction for 
each target object of a source target that has been added, generating a delete 
instruction for each target object of a source target that has been removed, and 
generating an update instruction for each target object of a source target that has 
been changed (lines 42-51 in col. 3, lines 32-54 in col. 4, lines 40-46 in col. 7, 
line 19 in col. 8 thru line 42 in col. 9, fig. 5, and figs. 10-12). Therefore, the 
limitations of claim 26 are rejected in the analysis of claim 25 above, and the 
claim is rejected on that basis. 

With respect to claim 27, Ng further discloses SQL for querying a 
relational database (lines 13-32 in col. 7). Therefore, the limitations of claim 27 
are rejected in the analysis of claim 25 above, and the claim is rejected on that 
basis. 

With respect to claim 28, Henninger discloses storing the mapping meta- 
data external to the source object class and the target object classes (lines 9-26 
in col. 7, line 26 in col. 9 thru line 67 in col. 10, fig. 1, fig. 3, and fig. 5). 



8. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Henninger et al. (U.S. Patent No. 5,499,371 ) in view of Imamura (U.S. Patent No. 
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5,560,014) and Ng et al. (U.S. Patent No. 6,385,618), and further in view of 
Nicholson et al. (U.S. Patent No. 6,631,519). 

With respect to claim 29, Henninger, Imamura, and Ng disclose the 
claimed subject matter as discussed above except storing the mapping meta- 
data (transform and object model) as XML files. However, Nicholson discloses a 
schema can be expressed in XML (lines 56-60 in col. 5 and lines 35-59 in col. 1) 
for compatibility of a system. Therefore, based on Henninger in view of Imamura 
and Ng, and further in view of Nicholson, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to utilize the 
teaching of Nicholson to the system of Henninger for a schema data in XML for 
compatibility of a system. 

9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Joon H. Hwang whose telephone number is 
703-305-6469. The examiner can normally be reached on 9:30-6:00(M~F). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, JOHN E BREENE can be reached on 703-305-9790. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



Joon Hwa 
8/17/04 
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